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REVIEW QUESTIONS 

1. What extra care should be taken when using a microwave to dry aggregates?

2. What is the maximum temperature that a sample should be allowed to attain for each of
the various types of ovens?

3. How is “constant mass” defined according to this FOP:

For Aggregate?

For Soil? 
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Appendix 2:    

AASHTO M-145 Soil Classification Example  
and Partial Group Index Determination  



AASHTO M-145 Soil Classification System 

General 
Classification 

Granular Materials 
(35% or less passing No. 200 Sieve) 

Silt and Clay Materials 
(More than 35%  

passing No. 200 Sieve) 

Group 
Classification 

A-1 
A-3 

A-2 
A-4 A-5 A-6 

A-7 

A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-7-5 
A-7-6 

Sieve Analysis 
Percent Passing: 

           

No. 10 50 max -- -- -- -- -- -- -- -- -- -- 

No. 40 30 max 50 max 51 min -- -- -- -- -- -- -- -- 

No. 200 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min 

Characteristics of 
fraction passing 
No. 40 sieve 

           

LL  
(Liquid Limit) 

-- -- 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min 

PI  
(Plasticity Index) 

6 max NP 10 max 10 max 11 min 11 min 10 max 10 max 11 min 11 min 

Usual types of 
significant 
constituents 

Stone fragments, 
gravel, and sand 

Fine 
sand 

Silty or clayey gravel and sand Silty soils Clayey soils 

General subgrade 
rating 

Excellent to good Fair to poor 

 
EXAMPLE:  What is the classification of the soil with the following index properties? 
 
Gradation (% Passing): 
#10   = 72.1    Liquid Limit  =  33 
#40   = 53.3    Plastic Index =   8 
#200 = 38.2 

  



Use a process of elimination to determine the soil classification.  In this example, the percent 
passing the number 200 sieve is greater than 35.  All A-1, A-2, and A-3 soils can be eliminated: 

General 
Classification 

Granular Materials 
(35% or less passing No. 200 Sieve) 

Silt and Clay Materials 
(More than 35%  

passing No. 200 Sieve) 

Group 
Classification 

A-1 
A-3 

A-2 
A-4 A-5 A-6 

A-7 

A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-7-5 
A-7-6 

Sieve Analysis 
Percent Passing: 

           

No. 10 50 max -- -- -- -- -- -- -- -- -- -- 

No. 40 30 max 50 max 51 min -- -- -- -- -- -- -- -- 

No. 200 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min 

Characteristics of 
fraction passing 
No. 40 sieve 

           

LL  
(Liquid Limit) 

-- -- 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min 

PI  
(Plasticity Index) 

6 max NP 10 max 10 max 11 min 11 min 10 max 10 max 11 min 11 min 

Usual types of 
significant 
constituents 

Stone fragments, 
gravel, and sand 

Fine 
sand 

Silty or clayey gravel and sand Silty soils Clayey soils 

General subgrade 
rating 

Excellent to good Fair to poor 

  



The Plastic Index of this soil is below 11; therefore, all A-6 and A-7 soils can also be eliminated: 

General 
Classification 

Granular Materials 
(35% or less passing No. 200 Sieve) 

Silt and Clay Materials 
(More than 35%  

passing No. 200 Sieve) 

Group 
Classification 

A-1 
A-3 

A-2 
A-4 A-5 

A-6 A-7 

A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-7-5 
A-7-6 

Sieve Analysis 
Percent Passing: 

           

No. 10 50 max -- -- -- -- -- -- -- -- -- -- 

No. 40 30 max 50 max 51 min -- -- -- -- -- -- -- -- 

No. 200 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min 

Characteristics of 
fraction passing 
No. 40 sieve 

           

LL  
(Liquid Limit) 

-- -- 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min 

PI  
(Plasticity Index) 

6 max NP 10 max 10 max 11 min 11 min 10 max 10 max 11 min 11 min 

Usual types of 
significant 
constituents 

Stone fragments, 
gravel, and sand 

Fine 
sand 

Silty or clayey gravel and sand Silty soils Clayey soils 

General subgrade 
rating 

Excellent to good Fair to poor 

  



Finally, the Liquid Limit is less than 41; therefore, the A-5 Soil Group can also be eliminated: 

General 
Classification 

Granular Materials 
(35% or less passing No. 200 Sieve) 

Silt and Clay Materials 
(More than 35%  

passing No. 200 Sieve) 

Group 
Classification 

A-1
A-3

A-2 A-4
A-5

A-6 A-7

A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-7-5
A-7-6

Sieve Analysis 
Percent Passing: 

No. 10 50 max -- -- -- -- -- -- -- -- -- -- 

No. 40 30 max 50 max 51 min -- -- -- -- -- -- -- -- 

No. 200 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min 

Characteristics of 
fraction passing 
No. 40 sieve 

LL 
(Liquid Limit) 

-- -- 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min 

PI  
(Plasticity Index) 

6 max NP 10 max 10 max 11 min 11 min 10 max 10 max 11 min 11 min 

Usual types of 
significant 
constituents 

Stone fragments, 
gravel, and sand 

Fine 
sand 

Silty or clayey gravel and sand Silty soils Clayey soils 

General subgrade 
rating 

Excellent to good Fair to poor 

Gradation (% Passing): 
#10   = 72.1 Liquid Limit  =  33 
#40   = 53.3 Plastic Index =   8 
#200 = 38.2 

The resulting soil classification is A-4.   



Partial Group Index Determination 

A soil’s Liquid Limit, Plasticity Index, and percent passing the No. 200 sieve are used to 
determine the partial group index.  The liquid limit partial group number, and the 
plasticity index partial group number are determined separately, then added together and 
rounded to a whole number to determine the partial group index for a soil. 

The liquid limit partial group number is determined by the liquid limit and the percent 
passing the No. 200 sieve.  The equation to calculate the liquid limit partial group number 
is:   

(F-35)[0.2+0.005(LL-40)] 

where:  F = % passing the No. 200 sieve 
LL = Liquid Limit of the soil 

If the% passing the # 200 sieve is < 35%, then the LL partial group index will be 0. 

The plasticity index partial group number is determined by the plasticity index and the % 
passing the No. 200 sieve.  The equation to calculate the plasticity index partial group 
number is: 

0.01[(F-15) (PI-10)] 

where:  F = % passing the No. 200 sieve 
PI = Plasticity Index of the soil 

Partial Group Index = LL Partial Group Number + Plasticity Index Partial Group Number  
(Rounded to the nearest whole number) 











 

Table A-1:   
Zero Air Voids Density Tabulation Given Various  

Moisture Contents and Common Specific Gravities for Soils 
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